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toward its central position from either side, whichever it may chance to reach, so is the thermal condition of matter impelled always toward its mean energetic condition, from either thermal extreme which it may chance to attain, by these two vast gravitational tendencies. Across this great arc of physical condition all thermal phenomena are constantly swinging back and forth, as in a gigantic pendulum. For the ranges of the arc are indeed gigantic. From the coldest density of solid matter lost to view in interstellar space, on the one hand, to the highest temperatures of the incandescent suns and the extreme tenuity of the luminous nebulae and comets' tails, on the other, thermal happenings are constantly swinging. And no heat-action on the surface of the earth can be understood without reference to both of these extremes.
What combinations of conditions in nature's vast laboratory may have led to the existence of suns and nebulae on the one hand, and of remote dark stars and cold meteorites on the other, is a great and open question. Its answer has nothing to do with the present argument. The fact remains unquestionably fact that, these extremes of heat-condition once in existence, their tendencies must be as described.
Yet the conclusions therefrom must not be too hasty. Carnot and others before him noticed the downward tendency of temperature. Qausius noted the outward tendency of entropy—or the downward tendency of solidity. It was Zeuner who deduced therefrom the quite unwarranted conclusion that the entropy of the world was not only tending, but was actually moving, toward a maximum. It was Lord Kelvin who put these ideas together into the doctrine of the steady "degradation" and loss of availability of energy.
These mistaken conclusions depend upon seeing these two tendencies as working always and everywhere together to a single end, viz: to the reduction of all energy to heat, and all heat to a maximum of entropy and a zero of temperature-difference. The facts are just the opposite of these. The two tendencies are always opposed. Entropy cannot be increased unduly except by processes which simultaneously increase the intensity of temperature and its availability for labority. Therefore entropy itself constitutes a factor in availability. For thermal radiation and work-performance it becomes available when extreme in the bob of a real pendulum is impelled perfect gas, at the right. In this we see that we have pressure,some slight expansive vapor-ttling to the dignity of the instructor posing as a Guide to the Truth, that he can express his feelings only ^ by a free quotation from Mr. Burgess's 'Purple Cow'—with apologies to the Cow, as well as to Mr. Burgess:
